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. ABSTRACT. The cha~eteristics of a developing mid-tropospheric westerly trough over Indo-Pakistan area in
wreter seasc n ha..'e beenstudied with a view to j ~vesligate its relation withwestc~n ~ ist urbances which developed and
affected north andcemral lnd ia during that penod.1I was found thatbothwereintimately connected. Lighthas been
thrown on some othercharacteristic features of thewestern disturbances over the Indo-Pakistan region.

Figs. I(a) to l td) give the 500 mb cha rts from
1200 G MT of 30 December 1974 to 0000 GMT of
I Janu ary 1975 at twelve hourly inte rvals in which
are included the jet streams a t 300 rnb, '

clear. It may be mentioned that this case was
chosen for study because it was a recent one .

1. Mldatropospheric features

On 30th, 1200 GMT (Fig. l a) chart only a minor
trough can be seen along 6O"E extending from Ar al
Sea to 35° N. In the region of this trough there is
deep incursion of cold air as the dipp ing of _30'
C isotherm indicates. There are two jet streams ap
proaching this trough from the west. Th e sub- tro
pical jet stream is in its normal position from Kuwait
to Delhi and Ga uhati.

By 31st, 0000 GMT (Fig.lb) the trough has deepe
ned considerably and lies along 67' E between 40'

and 25~ N. The col,! air incursio.ninto th is region
has also increased WIth - 30'C Isotherm dipping
to 31° N fro m 37° N, 12 hours earlier. A jet from
the ridge upstream is approaching this trough and
the subtropical jet is almost at the same location
as the provious day, except near Kuwait where it
ha s shifted north.

On the 31st, 1200 G MT (Fig . lcj chart the trough
shows further intensification and has become sym
metrical with a closed circulation centred at 32° N
71" E. The - 300C isotherm has shru nk northward;
leaving a p?o~ of eo.'dair (temperature - 30°C) in the
trough . This IS typically the stage of maxim um de
velopment of a westerly trough (Petterssen 1956)
before a "cut-off low" forms. The STJ is still pass
ing from Isphahan to Jodhpur and further east
to Dibrugarh,

1. IDtrodud lon

Pisharoty and Desai (1956) defined western dis
turbances as "eastward moving uppe r air troughs
in the subtropical westerlies which extend down to
the lower troposphere of the north Indian latitudes
in winter mon ths". Singh (1963), Dutta and G upta
(1967) brought out in their case-studies th e intimate
connection of the upper westerly troughs with the
intensificatio n and movement of the western dis
turbances over Indo-Pakistan . It is now generally
accepted that western disturbanc..s are closely con
nected with the upper tropospheric westerly troughs
for their development, movement and decay .

T here are certain aspects of these systems, how
ever, which are still very poorly understood. For
instance, the relation between the main western
disturba nce and its induced ones to the sout h over
India (earlier known as primaries and secondaries)
is not yet clear . It is also the common experience
of forecasters that sometimes a well marked western
disturbance approaching from the west (supported
by satellite cloud pictures also) suddenlv weaken s
and passes off without causing any weather over
India. Equally opposite is the case sometimes when
the development over Indo-Pakistan is so sudden
that forecasters are taken completely by surprise.
There arc also doubts regardin. the frontal
structure of the western disturbances and the
weather activity associated with them. Thus,though
studies on upper tropospheric westerly troughs
and cyclonic developments in the extra-tropical
latitudes have been very extensive, they are still
very un satisfactory in ou r region. The main
reason, of course, is the lack of da ta over the
west Asia from where western disturbances
approach India.

In the following, the development of a western
disturbance over Indo-Pakistan area during the
period 30 December 1974 to I January 1975 has At~ G MT of lst (Fig. ld) this deep uppe r air
been studied with the help of charts of the Nor- trough hes as a cut-off low at 310N, 76°E. The
them Hemisphere A nalysis Centre, New Delhi, temperature of the cold air in the centre has now
an d an attempt has been made to throw light on risen to - 25°C from - 30° C indicati ng arrest of
some aspect s of these systems which a re still not growth and massive subsidence (Palrnen 1957). The
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